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been a signiﬁcant increase in the commitment to infection prevention and control (IPC) among European countries in recent years. However,
there is still heterogeneity in training opportunities and IPC qualiﬁcations. The European Union promotes the harmonization of IPC strategies
among member states. The European Centre for Disease Prevention and Control (ECDC)-commissioned Training in Infection Control in
Europe project sets the stage for harmonization of IPC activities in Europe by issuing a list of core competencies for IPC professionals.
European certiﬁcation of IPC training and professionals would be the next logical step, which must be achieved by close collaboration
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E-mail: walter.zingg@hcuge.chIntroductionThe Luxembourg declaration on patient safety stated that ac-
cess to high-quality healthcare is a key human right that is
recognized and valued by the European Union (EU), and its
institutions and citizens [1]. Healthcare-associated infections
(HAIs) due to microorganisms that are susceptible or resistant
to antibiotics are common adverse events in acute-care medi-
cine, causing signiﬁcant morbidity and mortality [2]. HAI pre-
vention is the responsibility of everyone, and cannot be
delegated to experts in the ﬁeld of infection prevention and
control (IPC) [3]. However, IPC activities need to be organized
and managed by competent experts in the ﬁeld. IPC pro-
fessionals are key players in bringing different stakeholders andMicrobiol Infect 2015; 21: 1052–1056
nical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infect
p://dx.doi.org/10.1016/j.cmi.2015.09.001interests together [4]. They need to be trained in skills such as
leadership and management, establishing and analysing outcome
and/or indicator surveillance, implementing HAI prevention
programmes, and liaising with hospital management and
external bodies, as outlined recently in a guidance document
from the Society of Healthcare Epidemiology of America [4].
The Council recommendation on patient safety requires the
harmonization of IPC education and training programmes in
Europe [5,6]. This review summarizes the present situation and
future concepts in training and education for IPC in Europe, and
it deﬁnes the activities of the new European Committee on
Infection Control (EUCIC) with the aim of establishing a Eu-
ropean (board) certiﬁcate for IPC professionals.Inventory of education and training in IPC in
EuropeThe DG SANCO Improving Patient Safety in Europe (IPSE)
project and the European Centre for Disease Prevention andious Diseases. Published by Elsevier Ltd. All rights reserved
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in Europe (TRICE) project performed an inventory of IPC
training in Europe in 2006 and in 2010, respectively [5,7]. As
compared with 2006, the number of countries with a national
IPC curriculum or programme for doctors and nurses
increased from ten of 31 in 2006 to 19 of 33 in 2010, and from
17 of 31 in 2006 to 21 of 33 in 2010, respectively [5]. In 2010,
the proportion of countries offering an IPC specialty or sub-
specialty for doctors was still low (12% (4/33) and 15% (5/33),
respectively). The proportion of countries offering an IPC
specialty for nurses was higher (30% (10/33)). The proportions
of continuous training for doctors and nurses organized by the
government (15% (5/33) and 12% (4/33), respectively) and by
professional bodies (30% (10/33) and 33% (11/33), respectively)
are low. Only 9% of the countries offer board certiﬁcation for
both doctors and nurses. The IPSE report showed that IPC
professionals in Europe had neither common training nor
harmonized professional proﬁles, even though, in some coun-
tries, a deﬁned professional status exists [7]. In more than two-
thirds (22/30) of the European countries, at least one training
course was available for IPC professionals, and 51 courses were
identiﬁed by TRICE in total [5]. The IPSE project had a positive
impact on the creation or adaptation of national IPC curricula
and IPC training courses. Twenty-eight of the 51 IPC courses
were updated on the basis of the IPSE core curriculum [5]. Half
of the countries participating in the TRICE survey still did not
have ofﬁcial recognition of the qualiﬁcations of IPC pro-
fessionals in 2010. Currently, there is no European-wide
recognized Master or PhD programme or European Board
certiﬁcation for doctors specializing in infection control, in
contrast to other medical specialties such as anaesthesiology or
cardiology.TABLE 1. Core competency domains of infection prevention
and control as deﬁned by different associations and projectsEducation and training—core competencies
































APIC, Association of Professionals in Infection Control and Epidemiology; CBIC,
Certiﬁcation Board of Infection Control and Epidemiology; TRICE, Training in
Infection Control in Europe.To face the challenge of promoting and harmonizing IPC
training programmes in Europe, TRICE-IS (Implementation of a
training strategy for infection control in the EU) has developed
a shared and ﬂexible taxonomy that is easily accessible to all IPC
professionals [8]. An IPC Wiki platform (similar to the existing
Field Epidemiology Manual Wiki—an open information-sharing
platform hosted by the ECDC) offering IPC postgraduate
training materials will be established by the same group. The
platform aims to store, share and exchange IPC education and
training knowledge among European countries. The selection of
material follows a set of core competencies, promoted by the
TRICE project [9]. In order to be eligible for the IPC Wiki, the
material must not be sponsored or organized by industry, mustClinical Microbiology and Infection © 2015 European Society of Clinical Microbiology anfollow the Bologna process with credits and offering three
levels of degrees (Bachelor, Master, and PhD), and must address
at least one of the deﬁned TRICE core competencies [9].
Recently, the US Association for Professionals in Infection
Control and Epidemiology (APIC) developed a conceptual
model with four domains for what they called ‘future-oriented
competency development’: leadership and programme man-
agement, IPC, technology, and performance improvement/
implementation science (Table 1) [3]. The four domains overlap
with the core competencies that are updated by the US Cer-
tiﬁcation Board of Infection Control and Epidemiology (CBIC)
issued every 5 years: identiﬁcation of infectious disease; sur-
veillance and epidemiological investigation; preventing and
controlling the transmission of infectious agents; employee/
occupational health; management and communication; and ed-
ucation and research) [3].
In collaboration with the European Society of Clinical
Microbiology and Infectious Diseases (ESCMID), IPSE devel-
oped a ﬁrst document on core competencies for infection
control nurses and physicians in Europe [7]. The TRICE project
updated the list with a multistaged process of reviews and
expert discussion, now stratifying four areas: programme
management; quality improvement; surveillance and infection of
HAIs; and infection control activities. The areas are further
divided into 16 domains and 109 competencies [5,9].
Neither the CBIC, the APIC nor TRICE distinguish between
medical doctors and nurses in the deﬁnition of their core
competencies. This is surprising, as the role of doctors and
nurses in healthcare institutions may be different. The APIC and
TRICE discuss the reality of IPC professionals starting as nov-
ices before moving to a proﬁcient (APIC) and expert (APIC and
TRICE) level. The APIC distinguishes three levels of expertised Infectious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21, 1052–1056
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distinguishes two levels (introductory and expert) [9]. The
process of maturing as IPC professional is continuous, but the
APIC suggests certiﬁcation in form of the CIC credentials taking
place between the novice and proﬁcient level [3]. Conse-
quently, the CBIC deﬁnes ‘sufﬁcient experience in IPC’ and ‘IPC
being a primary role in the present position’ as prerequisites for
being eligible for initial certiﬁcation [10].
Harmonizing education and training programmes relies not
only on a common taxonomy [8], but also on state-of-the-art
guidelines, which would be endorsed by the various European
countries. Today, we do not have harmonized guidelines on the
most important HAI topics and control strategies, as shown by
the Prevention of Hospital Infection by Intervention and Training
project. Exceptions are documents about Clostridium difﬁcile
infection and the management of multidrug-resistant Gram-
negative bacteria in hospitalized patients [11,12]. There is wide
variation in the scope and detailing of guidelines in Europe, with
only a few documents providing a rating for the strength of
recommendations [13]. Furthermore, only a few of the national
guidelines and directives provide a legally binding framework for
the infrastructure and training needs to be implemented in
healthcare institutions of their respective countries.
The ECDC published most recently a set of ten key com-
ponents of organizational maturity and structure, as well as
process and outcome indicators for a successful implementa-
tion of IPC (Table 2) [14]. The education and training of IPC
professionals must take those components into account. It was
not the purpose of this review to deﬁne competencies for
education and training of IPC professionals. Nevertheless, theTABLE 2. Ten key components and indicators of organizational mat
prevention and control published by the European Centre for Dise
Key component
1 An effective infection control programme in an acute-care hospital must include as a
minimum standard at least one full-time speciﬁcally trained infection control
nurse per up to 250 beds, a dedicated physician trained in infection control,
microbiological support, and data management support
2 Ward occupancy must not exceed the capacity for which it is designed and staffed;
stafﬁng and workload of frontline staff must be adapted to acuity of care, and the
number of pool or agency nurses and physicians used kept to a minimum
3 Sufﬁcient availability of and easy access to materials and equipment, and
optimization of ergonomics
4 Use of guidelines in combination with practical education and training
5 Education and training involves frontline staff and is team and task oriented
6 Organizing audits as a standardized (scored) and systematic review of practice with
timely feedback
7 Participating in prospective surveillance and offering active feedback, preferably as
part of a network
8 Implementing infection control programmes following a multimodal strategy,
including tools such as bundles and checklists developed by multidisciplinary
teams, and taking into account local conditions
9 Identifying and engaging champions in the promotion of intervention strategies
10 A positive organizational culture by fostering working relationships and
communication across units and staff groups
Clinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infectcomponents represent key actions in successful IPC strategies,
and IPC professionals must be trained to implement them.
Future core competencies should take these ten key compo-
nents into account when deﬁning desirable capacities of and
training programmes for IPC professionals.Certiﬁcation of education and training in IPCCertiﬁcation contributes to building and maintaining a funda-
mental standard by validating competency in a specialty area
[15]. The objectives of certifying IPC professionals in Europe
are: (a) to harmonize and improve IPC strategies in Europe; (b)
to measure the knowledge and capacity of IPC professionals in a
standardized manner; and (c) to achieve the recognition of an
IPC diploma by regional and national governments, and by
medical societies (especially the European Union of Medical
Specialities (UEMS)) in Europe.
In the USA, IPC certiﬁcation is provided by the CBIC, which
is an independent multidisciplinary board, and whose certiﬁ-
cation programme is accredited by the US National Commis-
sion for Certifying Agencies [10]. The certiﬁcate (CIC
designation) is valid for 5 years, and is obtained by passing a
computer-based multiple-choice examination. The questions
are based on core competencies, which incorporate six areas
(Table 1) [3]. Since 1982, the CBIC and other recognized ex-
perts have conducted practice analyses focusing on IPC [16,17].
Every 5 years, the CBIC adjusts the list of core competencies
with the help of a questionnaire that is sent to a large number of
IPC professionals in the USA [16–18].urity and structure for a successful implementation of infection
ase Prevention and Control [14]
Indicators
Continuous review of surveillance and prevention programmes, outbreaks, and
audits; infection control committee in place, inclusion of infection control on the
hospital administration agenda, and deﬁned goals; appropriate stafﬁng and budget
for infection control
Average bed occupancy at midnight, average numbers of frontline workers, and the
average proportion of pool or agency professionals
Availability of alcohol-based hand rub at the point of care and sinks stocked with
soap and single-use towels
Adaptation of guidelines to local situation, number of new staff trained with the
local guidelines, teaching programmes based on local guidelines
Education and training programmes should be audited and combined with
knowledge and competency assessments
Measurement of the number of audits (overall, and stratiﬁed by departments, units,
and topics) for speciﬁed time periods
Participation in national and international surveillance initiatives, number and type of
wards with surveillance, regular review of the feedback strategy
Veriﬁcation that programmes are multimodal; measurement of process indicators;
measurement of outcome indicators
Interviews with frontline staff and infection control professionals
Questionnaires about work satisfaction, crisis management, and human resource
assessments of absenteeism and staff turnover
ious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21, 1052–1056
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cation. The UEMS provides accreditation for voluntary or
mandatory continuous medical education (the European
Accreditation Council for Continuous Medical Education
(EACCME)). The UEMS currently represents 37 countries (EU
and non-EU) through their national associations of medical
specialists. However, IPC is not represented in the UEMS today;
only clinical microbiology and infectious diseases are. In 2008,
the UEMS established the European Council for Accreditation
of Medical Specialist Qualiﬁcations. When fully implemented,
this competence-based approach should achieve a common
background for the assessment and certiﬁcation of medical
specialists’ competence all over Europe, based on the core
curricula developed by the Specialist Sections of the UEMS. Via
the Council of European Specialist Medical Assessment, the
UEMS aims to harmonize European board evaluations by of-
fering guidelines about conducting assessments and offering
alternative assessment where appropriate.
The availability of European IPC core competencies is a
cornerstone for harmonizing IPC training in Europe [5,8]. One
of the main goals of the TRICE-IS project was the revision of
IPC courses in the EU in agreement with the TRICE core
competencies, with the aim of achieving the mutual recognition
of IPC training courses within European countries [8]. A Eu-
ropean certiﬁcation of IPC training and professionals will be the
next step. There are two major challenges on the way to IPCFIG. 1. Example of the collaboration between existing bodies in Europe to
CESMA, Council of European Specialist Medical Assessment; EACCME, Europ
European Council for Accreditation of Medical Specialist Qualiﬁcations; EU,
Clinical Microbiology and Infection © 2015 European Society of Clinical Microbiology ancertiﬁcation in Europe: (a) there is not yet a representative
body to issue certiﬁcation in medical education in Europe; and
(b) the desired IPC core competences do not distinguish be-
tween nurses and doctors. The latter would not completely
preclude a recognized diploma for the two professions. At the
end of a medical and nursing education track, there may be
different certiﬁcates. Postgraduate scientiﬁc long-term per-
spectives (Master programmes and PhD programmes) for both
medical and nursing professionals who successfully perform
their own research activities should be further developed.
The core curriculum from IPSE was developed in collabo-
ration with the ESCMID and the UK Health Protection Agency.
TRICE and TRICE-IS were initiated by the ECDC, and members
of the ESCMID and the WHO formed part of the study group
[8]. For many years, the ESCMID devoted resources to the ﬁght
against HAIs. Study groups and dedicated educational events in
collaboration with other international stakeholders have
contributed to providing knowledge about and prevention of
HAIs. To further strengthen this effort, the EUCIC was founded
in December 2014 as a new ESCMID body. The EUCIC is a
standing committee, and its major goals are to: (a) contribute to
the harmonization and standardization of IPC activities in
Europe, (b) establish a European IPC curriculum, and (c) issue
certiﬁcations to IPC professionals. Collaboration between the
major European stakeholders, such as the ESCMID, the ECDC,
and the UEMS, is needed to achieve this objective. The EUCICachieve certiﬁcation of infection prevention and control professionals.
ean Accreditation Council for Continuous Medical Education; ECAMSQ,
European Union.
d Infectious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21, 1052–1056
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associated members from the ECDC and the WHO on its
stakeholder board. Fig. 1 offers an example of how existing IPC
bodies can collaborate in order to achieve certiﬁcation of IPC in
Europe. In the meantime, IPC courses launched by the EUCIC
could be accredited by the UEMS European Accreditation
Council for Continuous Medical Education.SummaryAlthough an increase in the commitment to IPC has been
identiﬁed in recent years, there is still heterogeneity in training
opportunities and IPC qualiﬁcations in Europe [8]. Harmoni-
zation of education and training in Europe is encouraged by the
EU, and the TRICE and TRICE-IS projects are setting the stage
for its achievement. The next logical step—European certiﬁ-
cation of IPC training for doctors and nurses—must be ach-
ieved by close collaboration between different stakeholders in
Europe, such as the ECDC, DG SANCO, the ESCMID, the
UEMS, and the national IPC societies, as well as national
specialist training societies. The EUCIC as standing committee
of the ESCMID has now accepted the task of establishing a
European certiﬁcate as the minimal standard and board certi-
ﬁcation for IPC professionals, independently from their pro-
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